Antimicrobial peptides from ranid frogs: taxonomic and phylogenetic markers and a potential source of new therapeutic agents.
Granular glands in the skins of frogs of the genus Rana, a widely distributed group with over 250 species, synthesize and secrete a remarkably diverse array of peptides with antimicrobial activity that are believed to have arisen as a result of multiple gene duplication events. Almost without exception, these components are hydrophobic, cationic and form an amphipathic alpha-helix in a membrane-mimetic solvent. The peptides can be grouped into families on the basis of structural similarity. To date, brevinin-1, esculentin-1, esculentin-2, and temporin peptides have been found in ranid frogs of both Eurasian and North American origin; ranalexin, ranatuerin-1, ranatuerin-2 and palustrin peptides only in N. American frogs; and brevinin-2, tigerinin, japonicin, nigrocin and melittin-related peptides only in Eurasian frogs. It is generally assumed that this structurally diversity serves to protect the organism against a wide range of pathogens but convincing evidence in support of this hypothesis is still required. The possibility that "antimicrobial peptides" fulfill additional or alternative biological functions should not be rejected. The molecular heterogeneity of the peptide families, particularly brevinin-1, brevinin-2 and ranatuerin-2, may be exploited for the purposes of unequivocal identification of specimens and for an understanding of phylogenetic interrelationships between species. The broad-spectrum antibacterial and antifungal activities of certain peptides, for example esculentin-1, ranalexin-1 and ranatuerin, together with their relatively low hemolytic activity, make them candidates for development into therapeutically useful anti-infective agents.